This work demonstrates the feasibility of composite thin film containing nano-scale recording particles to high-density optical data storage. For an HD-DVD format "nano"-optical disk containing such a nano-composite layer, modulation higher than 0.5 was achieved when 11T and 4T signals were respectively written into the disk by using a blue-laser dynamic tester. Transmission electron microscopy (TEM) characterization attributed the recording mechanism to the grain coalescence/coarsening and crystallinity change of nano-recording particles which, in turn, results in sufficient reflectivity difference for signal readout. The utilization of nano-composite recording layers may drastically simplify the optical disk structure and thus is a promising alternative for next-generation write-once data recording.
signal writing in order to evaluate its necessity. Figure 1 (c) depicts the layer structure of conventional HD-DVD disk for the purpose of comparison. After the sputtering deposition, another PC substrate was glued on to form the HD-DVD disk samples [12] . The nano-composite recording layer was prepared by target-attachment method that an adequate amount of AgInSbTe quaternary alloy pellets are placed on a quartz target during sputtering. The optical disks constituted by various thicknesses of nano-composite recording layers and reflection layers were prepared. Their optimum writing power (P w ) and modulation were evaluated by using a dynamic tester (ODU-1000, PULSTEC) equipped with a 405-nm blue laser diode and a numerical aperture (NA) = 0.65. Microstructure and composition changes of nano-composite recording layer subjected to laser writing were examined by using a Jeol FX-II 2010 TEM in conjunction with energy dispersive spectroscopy (EDS, Link ISIS 300). The plan-view TEM (PTEM) samples were prepared in accordance with the method reported by Chen et al. [13] . Initialization is required for conventional disks in order to achieve sufficient reflectivity difference [14] . In this study, initialization was carried out in type I disk samples to evaluate its necessity for satisfactory signal properties. TEM image of 11T signal marks written in type II optical disk at optimized P w = 7 mW is given in Fig. 5(a) and the waveforms corresponding to 11T and 4T signals read directly from oscilloscope are presented in Figs.
RESULTS AND DISCUSSION
5(b) and 5(c), respectively. The lower writing power for type II "nano"-optical disk is attributed to the elimination of metallic reflection layer in optical disks which reduce the consumption of laser heating. 
CONCLUSIONS
Signal property and microstructure characterizations on two types of HD-DVD format optical disks demonstrate the feasibility of nano-composite recording layer to optical data storage. The mechanism of signal recording was mainly attributed to the coalescence and coarsening of nano-scale particles in the recording layer when laser beam was irradiated on. Promising applications to next-generation high-speed optical data storage is expected as it possesses advantages such as fast phase transition rate, disk structure simplification and sputtering-compatible fabrication process. 
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